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Abstract

Geosocial networking applications (GSN apps) are widely utilized by gay, bisexual, and other men who have sex with men
(GBMSM) to meet potential sexual/romantic partners, foster friendships, and build community. However, GSN apps usage
has been linked to elevated levels of HIV sexual risk behavior among GBMSM. Little is known about how GSN apps can
facilitate HIV sexual risk behaviors, especially among GBMSM in Africa. To fill this gap in research, the present study aimed
to characterize the frequency of GSN apps usage and its association with sociodemographic characteristics, sexual health,
healthcare access, psychosocial problems, and substance use in a large multicity sample of community-recruited GBMSM
in Nigeria (N =406). Bivariate and multivariable ordinal logistic regression procedures were used to examine factors associ-
ated with GSN apps usage. We found that 52.6% of participants reported recent (< 3 months) GSN apps use to meet sexual
partners. Factors associated with increased odds of GSN apps usage included: being single, having a university degree or
higher, reporting higher recent receptive anal sexual acts, being aware of PrEP, having a primary care provider, and report-
ing higher levels of identity concealment. HI'V-related intervention delivered through GSN apps may help curb the spread of
HIV among Nigerian GBMSM.

Keywords Geosocial networking applications - Bisexual and other men who have sex with men - Nigeria - HIV risk -
PrEP - Sexual orientation

Introduction

Nigeria represents 9% of the global burden of human immu-
B9 Adedotun Ogunbajo nodeficiency virus (HIV) (Emmanuel et al., 2019). Glob-

dotunogunbajo @gmail.com ally, gay, bisexual, and other men who have sex with men
(GBMSM) are disproportionately impacted by HIV, com-
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University School of Public Health, 121 S Main Street, Box pared to the general population (Beyrer et al., 2012). A
G-5121-3, Providence, R1 02903, USA recent study found that the national HIV prevalence among
2 Center for Health Equity Research, Brown School of Public GBMSM in Nigeria increased from 14% in 2007, to 17% in
Health, Providence, RT, USA 2010, and 23% in 2014 (Eluwa et al., 2019), highlighting
3 Department of Mental Health, Faculty of Clinical Sciences, a growing epidemic among this key population. The study
College of Health Sciences, Obafemi Awolowo University, found that older age, receptive anal sex, and a history of sexu-
Tle-Ife, Osun, Nigeria ally transmitted infections (STIs) were associated with HIV
*  Centre for Right to Health, Abuja, Nigeria seropositivity among Nigerian GBMSM (Eluwa et al., 2019).
> Equality Triangle for Health and Peoples Development Cultural and political factors specific to the lived experi-
Initiative, Warri, Delta, Nigeria ence of GBMSM in Nigeria may also contribute to increased
5 The Fenway Institute, Fenway Health, Boston, MA, USA risk for HIV infection. In Nigeria, homosexuality is consid-
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gay, bisexual, transgender, and queer (LGBTQ) (Balogun,
Bissell, & Saddiq, 2020). The Same-Sex Marriage Prohi-
bition Act (SSMPA), which was signed into law in 2014,
imposes prison sentences on anyone attempting to enter into
a civil union with someone of the same sex and anyone who
“registers, operates, or participates in gay clubs, societies
and organizations or supports such activity.” The law also
criminalizes public displays of affection between individu-
als of the same sex. Since the enactment of the SSMPA,
there has been a documented increase in violence against
LGBTQ individuals and restrictions on their ability to access
health services, particularly HIV prevention and treatment
(Schwartz et al., 2015). Criminalization of homosexuality
in Nigeria negatively impacts opportunities for GBMSM to
physically connect and build community—due to the lack of
safe public spaces for LGBTQ people—and may lead them to
explore other avenues, such as geosocial networking applica-
tions (GSN apps) to meet and interact with other individuals
with shared sexual identities and attractions.

GSN apps are primarily utilized by GBMSM to find poten-
tial sexual/romantic partners, foster friendships, and build
community (Zou & Fan, 2017); however, little is known
about how GSN apps can facilitate HIV sexual risk behaviors,
especially among GBMSM in Africa. In 2013, a systematic
review of GSN apps use among GBMSM in the U.S., Aus-
tralia, and Asia found that approximately 31-36% of those
sampled had used a GSN app and 50-75% of GSN app users
had met a sexual partner through that medium (Zou & Fan,
2017). We identified only one study that explored online-sex
seeking (through internet websites and GSN apps) among
Nigerian GBMSM. The study found that 62% of participants
reported online sex-seeking behavior and participants who
reported seeking sex online were significantly more likely
to be HIV-positive and have a history of other STIs, com-
pared to those who did not seek sex online (Stahlman et al.,
2017). This study did not, however, report on psychosocial
factors (e.g., depression, anxiety, suicidality) (Oginni et al.,
2018, 2020; Ogunbajo et al., 2020b) which may influence the
relationship between GSN apps usage and HIV sexual risk.

Given the higher risk for HIV infection among GBMSM
who use GSN apps (Holloway et al., 2015; Stahlman et al.,
2017; Wang et al., 2018; Zou & Fan, 2017), there is a need
to further characterize the relationship between GSN apps
usage and experiencing psychosocial problems such as
sexual minority stress, mental health, and substance use.
These include mental health problems such as depression,
anxiety, suicidality, and substance use (Oginni et al., 2018;
Ogunbajo et al., 2020b) and minority stress factors, such
as actual and perceived discrimination and internalized
stigma (Hatzenbuehler, Nolen-Hoeksema, & Dovidio, 2009;
Oginni et al., 2019). However, few studies have examined
associations between minority stress, mental health prob-
lems, substance use and GSN apps usage among GBMSM
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in low- and middle-income countries, including Nigeria. A
recent study conducted among GBMSM in the UK found
that problematic use of GSN apps was associated with lower
psychological well-being, higher psychosocial distress, and
increased minority stress compared to non-problematic use
of GSN apps (Altan, 2019). There exists a dearth of research
on the relationships between GSN app usage and psychoso-
cial health and it is important to elucidate these associations
to develop and implement interventions and programs to
improve the health and well-being of GBMSM.

To fill this gap in research, the present study aimed to
characterize the frequency of GSN apps usage and its asso-
ciation with sociodemographic characteristics, sexual health,
healthcare access, psychosocial problems, and substance use
in a large multicity sample of community-recruited GBMSM
in Nigeria. We hypothesized that individuals with higher fre-
quency of GSN apps usage will have higher levels of psycho-
social problems and sexual risk taking. Understanding these
relationships is important to inform HIV prevention efforts,
especially since GSN apps may be a viable platform to share
resources on HIV testing and counseling, HIV prevention
(especially pre-exposure prophylaxis (PrEP)), linkage to HIV
care services, and other sexual health-related information
with GBMSM, particularly in settings where these identities
and community members are stigmatized and persecuted.

Method
Participants and Procedure

We recruited 406 GBMSM from Abuja (n=107), Delta
(n=102), Lagos (n=112), and Plateau (n=85) from March
to June 2019, through community-based organizations
(CBOs) and snowball sampling. Peer educators, outreach
workers, and key opinion leaders from CBOs based in the
four study sites provided potential participants with informa-
tion about the study and a study contact number. Individuals
who showed interest in the study were screened for eligibility.
Eligibility criteria were: (1) 18 years of age or older; (2) cur-
rently residing in one of four Nigerian states (Abuja, Delta,
Lagos or Plateau); (3) identify as cisgender male (i.e., par-
ticipants who were assigned male sex at birth and currently
identify as men); and (4) any self-reported history of sex (oral
or anal) with another male. Eligible participants were told to
provide information about the study to other members of their
social network. The study was approved by the institutional
review boards at Brown University and the Nigerian Institute
of Medical Research. Informed verbal consent was obtained
from each participant prior to enrolling them in study.

Data collection was conducted in the private offices of
each CBO. Each participant provided verbal informed con-
sent and completed the quantitative survey with the help of
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a trained research assistant. The survey took between 1 and
1.5 h to complete. Upon completion of the survey, partici-
pants were compensated with 4000 Naira (equivalent to 10
US dollars).

Measures

Question items without a citation were formulated by the
research team.

Demographics

Age was assessed by asking participants their current age,
and the responses were categorized as 1824, 25-29, and
30+ years. Relationship status was assessed as single vs.
not single (short-term relationship with a man or woman,
long-term relationship with a man or woman, married to a
man or woman, divorced, widowed, separated). Educational
attainment was assessed by asking participants their level of
school completion with the following response options: sen-
ior secondary school or lower (no formal education, primary
school, junior secondary school, senior secondary school),
some university or vocational school, university degree or
higher (university degree, graduate/post-graduate degree), or
other. Sexual orientation was assessed by asking participants
to indicate their sexual identity: gay/homosexual, bisexual,
straight/heterosexual, questioning, or other. Religious affili-
ation was assessed as Christian (Catholic, Pentecostal, Prot-
estant), Muslim, or other (traditional religion).

Social Marginalization

Monthly income was assessed by asking participants to
provide their monthly income in Naira, and the responses
were categorized as: #0-#10,000, #10,000-#30,000,
#30,000-#50,000, #¥50,000-3100,000, or #100,000 or
more. Employment status was assessed as employed (work-
ing full-time, working part-time, self-employed) vs. unem-
ployed (student, unemployed, looking for work, unemployed
not looking for work). Financial hardship was assessed by
asking participants: “How difficult is it for you to meet
monthly payment on bills (rent, electricity, transportation,
food, etc.)?” and dichotomized into high financial hardship
(“somewhat difficult,” “very difficult,” “extremely diffi-
cult”) vs. low financial hardship (“not at all difficult,” “not
very difficult”) (Tucker-Seeley, Mitchell, Shires, & Modlin
Jr, 2015). History of incarceration was assessed by asking
participants: “Have you ever spent time in a prison, jail, or
detention center?” with response options yes vs. no.
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Sexual Health

Sexual position was assessed by asking participants: “How
would you describe your sexual role with respect to anal
sex?” (Reponses included “I do not have anal sex,” “bot-
tom,” “versatile bottom,” “versatile,” “versatile top,” “top,”
or “other”). HIV status was assessed by asking participants
their current HIV status (“HIV-negative,” “HIV-positive,”
or “I don’t know”). HIV status responses were dichotomized
into HIV-negative/I don’t know vs. HIV-positive. History of
STIs were assessed by asking participants: “In your lifetime,
have you ever been told by a medical provider that you have
a STI not including HIV such as gonorrhea, syphilis, chla-
mydia, genital warts, herpes, etc.?” with response options
“yes” vs. “no.” STIs in the last year was assessed by asking
participants: “In the past year, have you ever been told by
a medical provider that you have a STI not including HIV
such as gonorrhea, syphilis, chlamydia, genital warts, herpes,
etc.?” with response options “yes” vs. “no.”

Number of receptive anal sex acts in the last 30 days was
assessed by asking participants: “How many times did you
have receptive anal sex(bottom) with a male sexual partner
in the past 30 days?” with continuous response options.
Responses were categorized (0, 1, 2-3, 4-5, 6+). Number
of insertive anal sex acts in the last 30 days was assessed by
asking participants: “How many times did you have insertive
anal sex(top) with a male sexual partner in the past 30 days?”
with continuous response options. Responses were catego-
rized (0, 1,2-3,4-5, 6+). Condom use for receptive anal sex
acts in the last 3 months was assessed by asking participants:
“In the last 3 months, of the times you had receptive anal sex
(bottom) with a male sexual partner how often were condoms
used?” with response options “never,” “almost never,” “about
half the time,” “almost always,” “always,” and “I didn’t bot-
tom in last 3 months” and dichotomized into “always” and
“not always.” Condom use for insertive anal sex acts in the
last 3 months was assessed by asking participants: “In the last
3 months, of the times you had insertive anal sex (top) with
a male sexual partner how often were condoms used?”” with
response options “never,” “almost never,” “about half the
time,” “almost always,” “always,” and “I didn’t top in last
3 months” and dichotomized into “always” and “not always.”

Condom use at last anal sex was assessed by asking par-
ticipants: “Was a condom used the last time that you had anal
sex with a man?” with response options “yes” vs. “no.” To
assess PrEP awareness, participants were asked: “Have you
heard of pre-exposure prophylaxis (PrEP) for HIV preven-
tion?” with response options “yes” vs. “no.”
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Healthcare Access

Participants were asked whether or not they had a current
primary care provider, health insurance, and whether they
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had been unable to access healthcare in the last year due to
costs. Responses to all questions were “yes”/“no.”

Mental Health and Minority Stress

Depressive symptoms were assessed using the Center for
Epidemiologic Studies Depression Scale (CES-D) (Eaton,
Smith, Ybarra, Muntaner, & Tien, 2004), a 20-item scale
used to screen for clinically significant depressive symp-
toms (a@=0.93 in the present study). The items were scored
on a 4-point scale from O to 3, with a higher score indicating
more severe depressive symptoms. Scores were summed,
responses were dichotomized into depressive symptoms
(16 or higher) and no depressive symptoms (15 or lower).

Suicidal ideation was assessed by asking participants:
“Have you ever thought about ending your life or commit-
ting suicide?” with response options “yes” vs. “no.” Previ-
ous suicide attempt was assessed by asking participants:
“Have you ever attempted to end your life?” with response
options “yes” vs. “no.” Participants who endorsed suicidal
ideation and/or previous suicide attempt were counselled
by a physician and provided resources on mental health
services.

Perceived social support was assessed using the Multi-
dimensional Scale of Perceived Social Support (MSPSS)
(Zimet, Dahlem, Zimet, & Farley, 1988), a 12-item vali-
dated scale to measure perceived social support from family,
friends, and significant other (o =0.86 in the present study).
Each of the items are scored on a 7-point Likert scale. Scores
were summed, and higher scores indicated greater perceived
social support.

Anxiety was assessed using the Generalized Anxiety Dis-
order 7-item (GAD-7) scale (Spitzer, Kroenke, Williams, &
Lowe, 2006), a 7-item validated scale that measures recent
symptoms of generalized anxiety disorder scored on a 4-point
Likert scale (¢ =0.82 in the present study). Scores were
summed and higher scores indicated greater anxiety.

Community connectedness, identity concealment and
rejection anticipation were assessed using the LGBT Minor-
ity Stress Measure (Outland, 2016), a 50-item validated scale
to measure minority stress experiences among LGBT indi-
viduals. The community connectedness subscale (a=0.86
in the present study) contained five items which were each
scored on a 5-point Likert scale with a higher score indicat-
ing higher levels of community connectedness. The identity
concealment subscale (@« =0.86 in the present study) con-
tained four items which were each scored on a 5-point Likert
scale with a higher score indicating higher levels of identity
concealment. The rejection anticipation subscale (¢=0.72 in
the present study) contained four items which were scored on
a 5-point Likert scale with a higher score indicating higher
levels of rejection anticipation.

@ Springer

Substance Use

Participants were asked about their alcohol and drug use.
Hazardous drinking was assessed with the AUDIT-C (Bush,
Kivlahan, McDonell, Fihn, & Bradley, 1998), a 3-item
screening for heavy drinking or alcohol dependence. The
AUDIT-C was scored on a scale of 0—12; a score of 4 or
greater indicated hazardous drinking. History of polysub-
stance use was assessed by asking participants if they had
ever used any of the following recreational drugs in their
lifetime: tramadol, codeine, street opioids and prescription
opioids, poppers (alkyl nitrites), cocaine, prescription stimu-
lants (Ritalin, Concerta, Dexedrine, Adderall, or diet pills),
methamphetamines, inhalants, hallucinogens, Rohypnol (flu-
nitrazepam) and sedative/sleeping pills. Responses were cat-
egorized into 0, 1, 2-3, and 4 + (number of drugs ever used).
Recent polysubstance use was assessed by asking participants
how often had ever used any of the following recreational
drugs in the last 3 months: tramadol, codeine, street opioids
and prescription opioids, poppers (alkyl nitrites), cocaine,
prescription stimulants (Ritalin, Concerta, Dexedrine,
Adderall, or diet pills), methamphetamines, inhalants, hal-
lucinogens, Rohypnol (flunitrazepam) and sedative/sleeping
pills. Responses were categorized into none, once or twice
and monthly or more.

Geosocial Networking App Usage

To assess frequency of GSN apps usage, we asked partici-
pants: “Have you used a website or mobile app to find male
partners for sexual activity in the last 3 months? If yes, how
often?” Responses were categorized into “No GSN apps
usage,” “Several times a week or less,” and “Once a day
or more.” To assess types of GSN apps being utilized, we
asked participants: “Which websites/mobile apps do you use
to meet partners for casual sex?” Participants were could
select multiple apps.

The categorization cutoffs for all continuous variables
were decided based on categorization in past studies and the
distribution of data in our sample (minimizing low counts
in cells while also making sure cutoffs are logical and easily
interpretable).

Data Analysis

We assessed the distribution (percentages and means) of
all variables by GSN apps usage. Chi-square global tests of
independence were used to assess independent associations
between variables. Bivariate and multivariable ordinal logis-
tic regression models (assuming proportional odds) were
constructed to examine the relationship between GSN apps
usage and other health-related factors. Variables that were
significant at p < .05 in the bivariate models were retained in
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the multivariable model assessing these outcomes. Data were
analyzed using SAS version 9.4 (Cary, NC).

Results
Sample Demographics

Sample demographic characteristics are presented in Table 1.
The average age was 29.2 years (SD =5.8; range, 18-60),
majority (60%) identified as bisexual, and 63% were single.
Most (61%) of the participants reported experiencing high
financial hardship, and 22% reported a history of incarcera-
tion. About a quarter (24%) screened positive for depressive
symptoms, 21% had a history of suicidal thoughts and 10%
self-reported suicide attempts in the past. More than a third
(38%) of the sample reported living with HIV and almost
one-third (32%) reported an STI diagnosis in the last year.

Geosocial Networking App Usage

Almost half (48%) of participants reported no use of GSN
apps to find male partners for sexual activity in the previ-
ous 3 months, 28% reported using GSN apps several times a
week or less, and 24% reported using GSN apps once a day
or more. The most commonly used GSN app was Facebook
(30.9%), followed by Grindr (20.5%), and Badoo (11.3%).
In the bivariate analysis (Table 2), demographic and
sexual risk factors associated with increased odds of higher
frequency of GSN apps usage included: being single [odds
ratio (OR) 1.56; 95% confidence interval (CI): 1.06 to 2.29],
having a university degree or higher (OR 2.51;95% CI: 1.59
to 3.95), reporting living with HIV (OR 1.67; 95% CI: 1.15
to 2.44), having 4-5 receptive anal sexual acts (OR 2.32;
95% CI: 1.31 to 4.11) and 6 or more receptive anal sex acts
(OR 3.44; 95% CI: 1.70 to 6.99) in the previous 3 months
compared to none, reporting condom use at last anal sex (OR
1.71;95% CI: 1.08 to 2.72) compared to reporting not using
a condom, being aware of PrEP (OR 3.14; 95% CI: 2.13 to
4.64). In terms of healthcare access and mental health, hav-
ing a primary care provider (OR 1.57;95% CI: 1.09 to 2.28),
reporting suicidal ideation (OR 2.10; 95% CI: 1.34 to 3.28),
reporting moderate anxiety (OR 1.66; 95% CI 1.10 to 2.48)
and moderately severe/severe anxiety (OR 1.83; 95% CI:
1.05 to 3.20) compared to mild anxiety, and higher levels of
identity concealment (OR 1.07; 95% CI: 1.03 to 1.11) were
associated with increased odds of higher frequency of GSN
apps usage. Residing in Plateau state, compared to Abuja
(OR 0.57; 95% CI: 0.33 to 0.99) and identifying as Muslim
(OR 0.49; 95% 0.32 to 0.76) compared to Christian, was
associated with decreased odds of higher frequency of GSN

apps usage. Substance use was not significantly associated
with GSN apps usage.

In the multivariable model (Table 2), factors significantly
associated with increased odds of higher frequency of GSN
apps usage included: being single [adjusted odds ratio (aOR)
1.62;95% CI: 1.04 to 2.51] compared to not being single,
having a university degree or higher (aOR 1.81; 95% CI:
1.07 to 3.07) compared to senior secondary school or lower,
having 4-5 receptive anal sexual acts (aOR 2.32; 95% CI:
1.23 to 4.40) and 6 or more receptive anal sex acts (aOR 3.18;
95% CI: 1.42 to 7.12) in the previous 3 months compared to
none, being aware of PrEP (aOR 2.58; 95% CI: 1.54 to 4.33),
having a primary care provider (aOR 1.62; 95% CI: 1.06 to
2.46), and higher levels of identity concealment (aOR 1.09;
95% CI: 1.04 to 1.14).

Discussion

This study examined the frequency of GSN apps usage and
its association with demographic and psychosocial factors
in a multisite sample of community-recruited GBMSM in
Nigeria. To our knowledge, this is only the second study to
explore frequency and predictors of GSN apps usage among
Nigerian GBMSM, thus contributing to the growing body of
research on this topic in the region. We found that usage of
GSN apps was common, with more than half of participants
(53%) reporting using GSN apps to meet sexual partners in
the previous 3 months. This prevalence is similar to a simi-
lar study among Nigerian GBMSM that found 62% of par-
ticipants met male sexual partners online (Stahlman et al.,
2017). This suggests that GSN apps usage is popular among
Nigerian GBMSM and this medium may be an effective tool
to disseminate health-related information to this population.

We found that participants who had a college degree or
higher, and those who reported having a primary care pro-
vider were more likely to report greater GSN apps usage.
Having a college degree and access to healthcare services
might be indicative of having higher socioeconomic sta-
tus (SES), which may also be related to increased access to
mobile technology and internet services. Therefore, while
GSN apps might be an effective mechanism to reach Nigerian
GBMSM of higher SES, it might overlook an economically
disadvantaged and far more vulnerable population that may
be unable to afford a smartphone and mobile data. While
previous studies have demonstrated that GSN apps can be
utilized to promote better sexual health practices among
GBMSM (Fields et al., 2020; Kirby & Thornber-Dunwell,
2014; Levy et al., 2015), it is important to be aware of the
subpopulations that may be missed through interventions and
programs disseminated through these platforms.

Previous research has linked GSN apps usage with HIV
sexual risk taking among GBMSM populations, specifically
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Table 1 Psychosocial correlates of self-Reported geosocial application usage and frequency of usage among Nigerian GBMSM from March-
June 2019

Total Sample Frequency of geosocial networking app usage in the previ- p
(N=406) (n, %) or ous 3 months
(mean, SD) -
No GSN app Several times a week  Once a day or
usage(n=190, orless (n=113, more (n=97,
47.5%) 28.3%) 24.3%)
Site .003
Abuja 104 (26.2) 47 (45.2) 31(29.8) 26 (25.0)
Delta 101 (25.4) 47 (46.5) 33 (32.7) 21(20.8)
Lagos 109 (27.5) 41 (37.6) 40 (36.7) 28 (25.7)
Plateau 83 (20.9) 53 (63.9) 9 (10.8) 21 (25.3)
Demographics
Age 37
18-24 years 79 (20.1) 45 (56.9) 16 (20.3) 18 (22.8)
25-29 years 114 (28.9) 53 (46.5) 31(27.2) 30 (26.3)
30+ years 201 (51.0) 91 (48.2) 62 (30.9) 48 (23.9)
Relationship Status .07
Single 250 (62.5) 109 (43.6) 72 (28.8) 69 (27.6)
Not Single 150 (37.5) 81 (54.0) 41 (27.3) 28 (18.7)
Educational Attainment .003
Senior Secondary School or lower 185 (46.3) 105 (56.8) 44 (23.8) 36 (19.5)
Some University or Vocational 87 (21.8) 42 (48.3) 22 (25.3) 23 (26.4)
University degree or higher School 104 (26.0) 31 (29.8) 40 (38.5) 33 (31.7)
Other 24 (6.0) 12 (50.0) 7(29.2) 5(20.8)
Sexual Orientation 48
Gay/Homosexual 160 (40.2) 72 (45.0) 44 (217.5) 44 (27.5)
Bisexual 238 (59.8) 117 (49.2) 68 (28.6) 53 (22.3)
Religious Affiliation <.001
Christian 253 (63.4) 105 (41.5) 86 (34.0) 62 (24.5)
Muslim 116 (29.1) 75 (64.7) 14 (12.1) 27 (23.3)
Other 30 (7.5) 10 (33.3) 12 (40.0) 8(26.7)
Social Marginalization
Monthly Income (in Naira) .04
0-10,000 105 (26.6) 49 (46.7) 21 (20.0) 35(33.3)
10,000-30,000 106 (26.8) 56 (52.8) 29 (27.4) 21 (19.8)
30,000-50,000 81 (20.5) 39 (48.2) 29 (35.8) 13 (16.1)
50,000-100,000 54 (13.7) 24 (44.4) 13 (24.1) 17 (31.5)
100,000+ 49 (12.4) 20 (40.8) 19 (38.8) 10 (20.4)
Employment Status .64
Employed 319 (79.8) 148 (46.4) 93 (29.2) 78 (24.5)
Unemployed 81 (20.2) 42 (51.9) 20 (24.7) 19 (23.5)
Financial Hardship 18
High financial hardship 241 (60.9) 115 (47.7) 74 (30.7) 52 (21.6)
Low financial hardship 155 (39.1) 72 (46.5) 38 (24.5) 45 (29.0)
History of Incarceration .62
Yes 308 (77.8) 147 (47.7) 89 (28.9) 72 (23.4)
No 88 (22.2) 40 (45.5) 23 (26.1) 25 (28.4)
Sexual Health
Sexual Position .49
Bottom/Versatile Bottom 110 (27.9) 52 (47.3) 30 (27.3) 28 (25.5)
Versatile 118 (30.0) 55 (46.6) 29 (24.6) 34 (28.8)
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Table 1 (continued)

Total Sample Frequency of geosocial networking app usage in the previ- p
(N=406) (n, %) or ous 3 months
(mean, SD) -
No GSN app Several times a week  Once a day or
usage(n=190, orless (n=113, more (n=97,
47.5%) 28.3%) 24.3%)
Versatile Top/Top 166 (42.1) 79 (47.6) 53 (31.9) 34 (20.5)

HIV Status .02
Positive 153 (38.3) 62 (40.5) 43 (28.1) 48 (31.4)
Negative/Unknown 247 (61.7) 128 (51.8) 70 (26.3) 49 (19.8)

Any History of STIs 13
Yes 175 (43.9) 73 (41.7) 54 (30.9) 48 (27.4)

No 224 (56.1) 116 (51.8) 59 (26.3) 49 (21.9)

STIs in the last year 28
Yes 126 (31.9) 53 (42.1) 40 (31.8) 33 (26.2)

No 269 (68.1) 136 (50.6) 71 (26.4) 62 (23.1)

# of Receptive Anal sex acts in last 30 days .007

0 176 (44.2) 94 (53.4) 50 (28.4) 32 (18.2)
1 55 (13.8) 24 (43.6) 15 (27.3) 16 (29.1)
2-3 82 (20.6) 45 (54.9) 21 (25.6) 16 (19.5)

4-5 53 (13.3) 17 (32.1) 18 (34.0) 18 (34.0)
6+ 32 (8.0) 9 (28.1) 8 (25.0) 15 (46.9)

# of Insertive Anal sex acts in last 30 days 21

0 134 (33.7) 71 (53.0) 30 (22.4) 33 (24.6)
1 52 (13.1) 26 (50.0) 18 (34.6) 8 (15.4)
2-3 95 (23.9) 45 (47.4) 24 (25.3) 26 (27.4)
4-5 55 (13.8) 21 (38.2) 22 (40.0) 12 (21.8)

6+ 62 (15.6) 25 (40.3) 19 (30.7) 18 (29.0)

Condom use for Receptive sex acts in the last 47
3 months
Always 272 (67.8) 131 (48.7) 71 (26.4) 67 (24.9)

Not Always 129 (32.2) 58 (45.7) 41 (32.3) 28 (22.1)

Condom use for Insertive sex acts in the last .14
3 months
Always 257 (65.4) 129 (50.2) 65 (25.3) 63 (24.5)

Not Always 136 (34.6) 57 (41.9) 47 (34.6) 32 (23.5)

Condom Use at last anal sex .07
Yes 310 (78.3) 138 (44.5) 92 (29.7) 80 (25.8)

No 86 (21.7) 50 (58.1) 21 (24.4) 15(17.4)

Awareness of PrEP <.001
Yes 208 (52.9) 67 (32.2) 79 (38.0) 62 (29.8)

No 185 (47.1) 120 (64.9) 32 (17.3) 33 (17.8)

Healthcare Access

Primary care Provider .06
Yes 196 (49.0) 82 (41.8) 58 (29.6) 56 (28.6)

No 204 (51.0) 108 (52.9) 55 (26.9) 41 (20.1)

Health Insurance .06
Yes 59 (14.9) 20 (33.9) 23 (38.9) 16 (27.1)

No 337 (85.1) 168 (49.9) 89 (26.4) 80 (23.7)

Unable to assess medical care due to cost in last .95
year
Yes 174 (43.5) 81 (46.6) 50 (28.7) 43 (24.7)
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Table 1 (continued)

Total Sample Frequency of geosocial networking app usage in the previ- p
(N=406) (n, %) or ous 3 months
(mean, SD) -
No GSN app Several times a week  Once a day or
usage(n=190, orless (n=113, more (n=97,
47.5%) 28.3%) 24.3%)
No 226 (56.5) 109 (48.2) 63 (27.9) 54 (23.9)
Mental Health and Minority Stress
Depressive Symptoms .16
Yes 95 (23.8) 39 (41.1) 34 (35.8) 22 (23.2)
No 305 (76.2) 151 (49.5) 79 (25.9) 75 (24.6)
Suicide Ideation 003
Yes 84 (21.0) 26 (30.9) 30 (35.7) 28 (33.3)
No 316 (79.0) 164 (51.9) 83 (26.3) 69 (21.8)
Suicide Attempt .04
Yes 41 (10.3) 12 (29.3) 17 (41.5) 12 (29.3)
No 359 (89.7) 178 (49.6) 96 (26.7) 85 (23.7)
Perceived Social Support A7
Low Support 24 (6.0) 14 (58.3) 7(29.2) 3(12.5)
Moderate Support 166 (41.5) 72 (43.4) 49 (29.5) 45 (27.1)
High Support 210 (52.5) 104 (49.5) 57 (27.1) 49 (23.3)
Anxiety .006
Mild 209 (52.3) 116 (55.5) 47 (22.5) 46 (22.0)
Moderate 137 (34.3) 56 (40.9) 43 (31.4) 38 (27.7)
Moderately Severe/Severe 54 (13.5) 18 (33.3) 23 (42.6) 13 (24.1)
Community Connectedness 19.8 19.6 19.2 20.6 .06
Identity Concealment 13.1 12.1 14.1 13.8 .001
Rejection Anticipation 9.8 9.3 10.3 9.9 .08
Substance Use
Hazardous Drinking .36
Yes 76 (19.0) 37 (48.7) 25 (32.9) 14 (18.4)
No 324 (81.0) 153 (47.2) 88 (22.2) 83 (25.6)
History of Polysubstance Use 25
0 250 (62.5) 117 (46.8) 72 (28.8) 61 (24.4)
1 60 (15.0) 26 (43.3) 15 (25.0) 19 31.7)
2-3 56 (14.0) 34 (60.7) 13 (23.2) 9(16.1)
4+ 34 (8.5) 13 (38.2) 13 (38.2) 8(23.5)
Recent Polysubstance Use (Last 3 months) 21
None 266 (68.6) 128 (48.1) 81 (30.5) 57 (21.4)
Once or Twice 55 (14.2) 25 (45.5) 19 (34.6) 11 (20.0)
Monthly or more 67 (17.3) 35(52.2) 12 (17.9) 20 (29.8)

higher number of sexual partners, condomless anal sex,
and prevalence of being diagnosed with STIs (Lehmiller &
Toerger, 2014; Phillips et al., 2014; Rice et al., 2012). Simi-
larly, we found that being single and reporting increasing
number of receptive anal sex acts in the past month was
associated with greater use of GSN apps. However, we also
found that condomless anal sex and diagnosis of STIs were
not significantly associated with GSN apps usage to meet
sexual partners. This finding may be due to the limited scope

@ Springer

of questions we utilized to assess condomless sex. Addition-
ally, several studies that have investigated—with mixed find-
ings—whether online sex seeking facilitate sexual risk tak-
ing among GBMSM or whether these mediums attract more
people who are already engaged in riskier sexual practices
(Jenness et al., 2010; Liau, Millett, & Marks, 2006). More
studies are needed to elucidate this relationship, especially
among GBMSM in the African setting where GSN apps
usage is highly prevalent. We found that individuals who
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Table 2 Unadjusted and
adjusted associations between
demographics, psychosocial
factors and geosocial
application usage for sex among
Nigerian GBMSM from March—
June 2019

Geosocial networking app usage in the previous
3 months (Ordered Logistic Regression)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Site
Abuja
Delta
Lagos
Plateau

Demographics

Age
18-24 years
25-29 years
30+ years

Relationship Status
Single
Not Single

Educational Attainment
Senior Secondary School or lower
Some University or Vocational School
University degree or higher
Other

Sexual Orientation
Gay/Homosexual
Bisexual

Religious Affiliation
Christian
Muslim
Other

Social Marginalization

Monthly Income (in Naira)
0-10,000
10,000-30,000
30,000-50,000
50,000-100,000
100,000+

Employment Status
Employed
Unemployed

Financial Hardship
High financial hardship
Low financial hardship

History of Incarceration
Yes
No

Sexual Health

Sexual Position
Bottom/Versatile Bottom
Versatile
Versatile Top/Top

HIV Status
Positive
Negative/Unknown

Ref

0.89 (0.54-1.49)
1.22 (0.74-2.01)
0.57 (0.33-0.99)*

Ref
1.44 (0.83-2.48)
1.42 (0.86-2.33)

1.56 (1.06-2.29)*
Ref

Ref

1.45 (0.89-2.35)
2.51 (1.59-3.95) ¢
1.23 (0.56-2.80)

1.23 (0.85-1.79)
Ref

Ref
0.49 (0.32-0.76)%
1.26 (0.63-2.52)

Ref

0.65 (0.39-1.08)
0.70 (0.40-1.20)
1.02 (0.56-1.87)
0.90 (0.48-1.69)

1.18 (0.75-1.87)
Ref

0.84 (0.58-1.23)
Ref

1.17 (0.75-1.81)
Ref

1.10 (0.70-1.73)
1.20 (0.77-1.86)
Ref

1.67 (1.15-2.44)%
Ref

Ref

1.16 (0.60-2.24)
0.92 (0.51-1.63)
1.73 (0.77-3.91)

1.62 (1.04-2.51)*
Ref

Ref

1.42 (0.83-2.43)
1.81 (1.07-3.07)*
1.26 (0.52-3.06)

Ref
0.60 (0.31-1.17)
1.07 (0.48-2.38)

1.52 (0.98-2.34)
Ref
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Table 2 (continued)
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Geosocial networking app usage in the previous
3 months (Ordered Logistic Regression)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Any History of STIs
Yes
No

STIs in the last year
Yes
No

# of Receptive Anal sex acts in last 30 days

0

1
2-3
4-5
6+

# of Insertive Anal sex acts in last 30 days

0
1
2-3
4-5
6+

Condom use for Receptive sex acts in the last 3 months

Always
Not Always

Condom use for Insertive sex acts in the last 3 months

Always
Not Always

Condom Use at last anal sex

Yes
No
Awareness of PrEP
Yes
No
Healthcare Access
Primary care Provider
Yes
No
Health Insurance
Yes
No

Unable to assess medical care due to cost in last year

Yes
No

Mental Health and Minority Stress

Depressive Symptoms
Yes
No
Suicide Ideation
Yes
No

1.44 (0.99-2.10)
Ref

1.32 (0.89-1.96)
Ref

Ref

1.60 (0.91-2.81)

0.98 (0.59-1.62)

2.32 (1.31-4.11)%
3.44 (1.70-6.99)*

Ref

0.93 (0.51-1.71)
1.23 (0.75-2.02)
1.39 (0.78-2.50)
1.52 (0.87-2.67)

0.97 (0.66-1.44)
Ref

0.82 (0.56-1.21)
Ref

1.71 (1.08-2.72)*
Ref

3.14 (2.13-4.64)*
Ref
1.57 (1.09-2.28)*

Ref

1.58 (0.94-2.63)
Ref

1.06 (0.73-1.54)
Ref
1.21 (0.79-1.86)

Ref

2.10 (1.34-3.28)%
Ref

Ref

1.32 (0.71-2.43)
0.93 (0.53-1.61)
2.32 (1.23-4.40)*
3.18 (1.42-7.12)*

1.21 (0.71-2.05)
Ref

2.58 (1.54-4.33)%

Ref

1.62 (1.06-2.46)*
Ref

1.30 (0.78-2.15)
Ref
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Table 2 (continued)

Geosocial networking app usage in the previous
3 months (Ordered Logistic Regression)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Suicide Attempt
Yes
No
Perceived Social Support
Low Support
Moderate Support
High Support
Anxiety
Mild
Moderate
Moderately Severe/Severe
Community Connectedness
Identity Concealment
Rejection Anticipation
Substance Use
Hazardous Drinking
Yes
No
History of Polysubstance Use
-0
1
2-3
4+

1.80 (0.99-3.27)
Ref

Ref
1.95 (0.84—4.53)
1.55 (0.67-3.56)

Ref Ref

1.66 (1.10-2.48)* 1.18 (0.75-1.85)
1.83 (1.05-3.20)* 1.06 (0.56-1.99)
1.03 (0.99-1.08)
1.07 (1.03-1.11)*
1.04 (0.99-1.09)

1.09 (1.04-1.14)*

0.85 (0.53-1.36)
Ref

Ref

1.26 (0.75-2.13)
0.58 (0.33-1.02)
1.22 (0.63-2.36)

Recent Polysubstance Use (Last 3 months)

None
Once or Twice
Monthly or more

Ref
1.05 (0.61-1.80)
1.04 (0.63-1.73)

§ P<0.01
*P <0.05

utilized GSN apps to meet sexual partners were three times
more likely to be aware about PrEP for HIV prevention, com-
pared to individuals who did not use GSN apps. This suggests
that there may be a compensatory mechanism where partici-
pants who are engaged in riskier sexual practices are also
more aware of newer HIV prevention approaches and have
increased access to a primary care provider. It is also pos-
sible that GSN apps users may be more likely to be aware of
PrEP, as it is sometimes advertised on GSN apps commonly
utilized by GBMSM.

A majority of the sample reported using GSN apps in the
previous three months and those who used such apps were
substantially more likely to be aware of PrEP. More research
is needed to investigate whether GSN apps could be an effec-
tive medium for the dissemination of health-related informa-
tion and engaging in health education, specifically related to
HIV prevention and care services, especially since GBMSM
are highly stigmatized in Nigeria. For example, this medium

can be leveraged to disseminate information related to HIV
PrEP, which has been shown to be highly acceptable among
GBMSM in West and East Africa but knowledge about PrEP
remains relatively low (Ogunbajo et al., 2019a, b, 2020a).
Past studies have found that GSN apps are highly accept-
able for the dissemination of health information, increas-
ing HIV testing, and linkage to HIV care among GBMSM
(Chow & Klausner, 2018; Czarny & Broaddus, 2017; Patel
etal., 2017). Another study found that GBMSM were highly
acceptable to finding LGBT-friendly healthcare providers,
receiving lab test results, and chatting with a healthcare pro-
vider on GSN apps (Ventuneac, John, Whitfield, Mustanski,
& Parsons, 2018). Utilizing GSN apps, might help bypass
barriers—such as stigma and discrimination—to learning
about sexual and other health services, while still maintain-
ing some level of anonymity and safety compared to seeking
this information at a traditional physical location (e.g., clinic,
hospital, community-based organization). This is even more
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important as sexual minority identity concealment was asso-
ciated with greater GSN app usage in our sample. It is impor-
tant that community-based organizations and healthcare sys-
tems that serve GBMSM leverage GSN apps as a medium
to promote a range of sexual health services available to this
group, which might help facilitate increase in health seeking
behaviors and lead to more visits to their physical locations.

In the bivariate analysis, we found that some mental
health outcomes (suicidal ideation and anxiety) were asso-
ciated with greater use of GSN apps but those associations
became statistically insignificant in the multivariable model.
This finding suggests that mental health problems might not
be sufficient to explain the relationship between GSN apps
usage and HIV sexual risk practices. It is plausible that GSN
apps usage may be utilized as a coping strategy to deal with
mental health problems that might proliferate from feelings
of social isolation in a highly homophobic country such as
Nigeria. These preliminary findings suggest the need for
more research to elucidate the possible pathways through
which mental health impacts GSN app usage and ultimately
sexual risk taking among Nigerian GBMSM. Additionally,
we found a high prevalence of depressive symptoms, anxi-
ety, and suicidal ideation, which is similar to other studies
among Nigerian GBMSM (Oginni et al., 2020; Ogunbajo
et al., 2020b) Consequently, there is a need for mental health
services and providers that are both affirming of GBMSM
communities and can provide competent and nonjudgmental
services to this vulnerable group.

Limitations

Our findings should be interpreted in the context of some
study limitations. The cross-sectional nature of our study
design limits our ability to draw conclusions about causal
inference. Additionally, participants were recruited through
CBOs that serve GBMSM and social networks of this group,
thereby limiting the generalizability of the results, especially
considering GBMSM who are not connected to the CBOs
or are outside of these social networks. In addition, many of
the measures were self-reported, which may have been influ-
enced by interviewer bias. Future studies should use more
objective measurements when possible.

Conclusion

Despite these limitations, this study represents one of the few
that has examined the role of GSN apps is associated with
psychosocial health among Nigerian GBMSM. Our findings
support a handful of studies that have also called for the need
to develop and implement sexual health interventions and
programs that target GBMSM in Africa through GSN apps
(Stahlman et al., 2015, 2017).
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